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(54) BRAKE CONTROL DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To inhibit decrease in controllability of 
antilock brake (ABS) control during brake assist(BA) control, 
relating to a brake control device having the function of executing 
the BA control and the ABS control. 

SOLUTION: A brake control device includes solenoids SMFR 42, 
SMFL 44, which are capable of shutting a master cylinder 18 off 
from wheel cylinders 82, 84, and a front pump 110 communicated 
with their downstream sides. If an emergency brake operation is 
effected, the solenoids SMFR 42, SMFL 44 are closed and the front 
pump 1 10 is turned on whereby hydraulic pressures within hydraulic 
pressure passages 48, 50 build up. The hydraulic pressures are 
supplied to the wheel cylinders 82, 84 whereby BA control is put 
into action. When ABS control is started during the BA control, the 
solenoids SMFR 42, SMFL 44 are closed if the BA control is 
determined to be not effective. 
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[0 03 3] A B SfStg«. a 1 ictrrtVmicteUX . 
7n>FiJ<>7 , l 1 0Sy'J7d<>7"l 1 2^r^->^ 

KS**R4ABS ©S^CCIt; D-ca^tCfgS&T 5Ci 

b s &tg£S?3ii-r s fc*©^ * a b s mm t »r . e 

CUlOit «W*tSOtWmtc*0. {5Jft*>©:* 
SKOlitifil^X >; ^^tBS n/c»^fc A B s 
Vm&6MfS?Z>. ABS^Ifflll*. y\s-*'<V}\,\21fi 
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[0 0 3 4 ] ABS©iaJ©^{ftf«> v^$->'J>^2 
P./c ®l?ffiEjllS3 8R^2?fflEjlf84 0*^ 

4 8. 5 0. SO. £^&Si{CMl£UTI3:W6ft/d£ffi 
iiS85 2 tc^tiS. ft-?T. ^•5t*SHT-C«}*V U 
-/-f FS**H4H#Wiil/. #>o. «Evuy-f K 
S**R£Ba##3Sg£-fS<!:. §^©©^W;U^ «J >^ 

tvezz. c©tKJB£*9BE*--F£;ffr-r. 

[0 0 3 5] £/c. ABSiWSPOOfRfcpK:. 
F S * * HSO'SBE V U y A F S * * R©)R#£BfJ# 

tSCimi. «T. C ©«»*«**- F&ffc 
-f. Etc. ABSWffllfi^tff*{c. fiStvuy-fFS* 

Pa#t«gi S^IScD*^JUi"J>^JEP. / c * 

[0036] ECU10B, AB SSMWtC. &*ftS 

F ^ n £ j: 5 tc . &m&<o x >; 9 :*tttMc£ d r 

fi^VU-M FSfcfcH&tfSsQEV U^-f FS**R£ 
Wfi. fl»VU-/^FS** u y -f F 
S**R*s±SB©Sn<*(|®S4T,4i. ©**&©* 
/US' U > ^ff P./c #*tlfcT***Keii*:fc J* 'J 

*»^se*ci©ttir>aattffi*«:««Ji3ti*. c© 

■CABS«l6^*l-rSCi3W-C*S. 
[ 0 0 3 7 ] A B S WWOHtf *K. «*ttT*E*- 
F*sff*>tl4fig«:«*-<^^y>y8 2-8 81*3©^ 

-+7*-f*. 7o>h«Eau«9 8ac;yr«Ea 
Sgi oo*iot7a>F >;if-^i 0 2ZSLtfuryif 

-ri 1 0 4 6cj^A-r2.. 7a>h ytf-Xl 0 2R&V 
T*)*?->* 1 0 4(ciSAL/c^"U-+7;U- Ft*. 70 

>htf>?*i i oacxurjio^i i 2icm.^±Mhti 

T?gBEii8S4 8. 5 0. 5 2"vtt£Sti«. 
[0 03 8] ?KjIiISS4 8. 5 0, 5 2KMSnfc^ 

u - * 7 ju- f ©— SBt*. &m&-et%R.*= - F *4f? t>ti 
5^{c*-f^>«;>^8 2~8 8{cSSA-r-S. * 
©^u- + 7;u- F©»§Bi*. ^u-*7;U-F©SSEffl 

»*»9'<<-5'^f 8tcitA-r*. c©fc 

«>. #*&6Wc«fctt«. ABS$tJ©©Htf*tC^U- + 
[0 03 9] 02t*. BA«tB£f©i-f £?<:«>©:/ U- 

**«aaieDtt«*^r. ecuioc*. ass^tc j: 
g© jat>*tt*wn***r :/ u - *»f&&M»T s 



(6) #032 0 00- 1 6 25 9 

10 

mi-rz. jar. m 2 K.yjk-rimi BAtm^mL. * 

®$ll§?:BAWiftT. 

[0 040] 02{C^Tifl<. BAttlttt. yif-;-? 
*7hVU/-/KSRCF30. SRCR32. SO'. 

y hVU^-f FSMFR42, SMFL44, 
SMR4 6^>ttSil/. 70>|-#>^1 1 

OSCfyTsJO^l 1 2=&*>tKSg<!:3*lS„ 02tC^ 
■TBAttffij&^BSSn^t. VIT-jHi >*2 4fCR?B 

io sn-rc^^u-^^iu- f#7d> h#>:/i i or 
a c, ;r^>7-i i 2tcs*±tf6*ir?gBEjiSS4 8. 5 

0. 5 2tCt*i!&<*tt*. BAWHTB. «EEiI884 8. 
5 0. 5 2©ftJE#. 5 6. 5 8©I3 

£*rt*. ?£JEii8848, 50, 5 2 *i"J> 
#1 8^|nj3&>5^U-+7;U- F©i£*i#SMFR4 
2. SMFL44. SMR4 6CCj:oTffi±J?n-5„ 
[0 04 1 ] C©fcS>. 02{CjjVJ-BA#;figj&SH35ISft 
S<fc. •€-©&. ?£H£iI8§4 8. 5 0. 5 2 tCt*. vx* 

20 5/'J>jfEP„, tcJturiifff©?KBE*s^*-r-5. BA 
tKsret*. *-fAs/i;>y8 2~8 8t. ^*i6tc*fi6 

TSSEEj1SS4 8. 5 0. 5 2 t^at^tOHBtSti 
■Cl>*. fie-^r. B A #31*5*5! StiSt. *©«. ^ 

r©mf«©*^>'U~> , ;>fiiP. / c t*. ^ovf^t" 

1 1 0SfcB';7*>7-l 1 2*SUBK£l/-C\ 
CC^^^^y^yjEP./c £<S;iSflE;>3tc#jEc?*iS., 
[0 04 2] tC5t?, H2CCw-rBAtt»«:*l.»T. 
ffiEjl8S4 8, 5 0. 5 2t*. **i**ia!ih*P6 0. 6 
2. 6 4*^LTv**»/y>yi 8{catfflLrt>^. 
30 c©/c«t». -^x^vy^^jiP./c **#**!©* -fjusx 

-cfc. -7^ if i/ y > ^ i 8 iSffiiSi ot * -f ^i/ > 

[0 04 3] c©J:^K. ^HifeWCctnt*. «*k*k: 

A^y>yjEP. /c 4^X^^y>^BEP., c tctttr 

*v»EE*«ciwrici#-c**. se^-c. ^^© 

40 tf-CSZ. 

[0044] «e»«©y u-*wwiaw:jBt»-c» ± 

atL^BAMapASM^Stl^^. ^©f^. S*te©^-Y 
y >^BEP./c J&sflW>#>K»E3* , iS C i(c*:«3 . 

fijn^©*$&«:oi,»-cjasij^x y ^ ^*s^-r^ii^*s 

^■S. ECU lOt*. C©J;^fe»^{Ct*, 02tC^-T 
BAttltCteCit, fiSW&^y y^*s^Dfc»*S{C-3 
L>-c. eSftFVU^^ FS**HRO : ?gSVU> > -f FS* 
♦ RSrMBa-rSCiCCtDJigBUfclSBE*- F. <533H& 

- f . soi^aE*- f £®:asi3g-r s c t r a b s#J6p 

50 %»fr*. 
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[ 0 0 4 5 ] A B SMWPOmfr*- F"C«. «*M A 

-m i o 2X»yryif-^i o 4^iSA-r^„ g£o 
r. ABSSUU^ilff^tcJ*, 7a>Ftf>:/i ios 
txyrjjo^i i2«. -en-en. Ktct^-c 
7p>f y-tf- mi o 2&cf yry-tf-Mi 04^ssa 

Ufc:/U-*:7JW- F£&*±lfSC£{C<i:r). ?£JEB1 
884 8, 5 0, 5 2©F*3E£±l?;*t»-£C£#t?#£. 
gfc, ABStttWitt-Oli") >#8 4~8 6^«if&L/ 

+ h'*7D> F y-tf- Ml 0 2X«y T 10 

y-tf-Ml 0 4-^ffi3l*4Ct(CJ:'3- &t&©*MJl/ 
•>'J>ffiP 1/c WfttcaSJ^^ y 

©»f*tcAB sffifflhPHteSftfctitetctt. y-tf-M 

£>?2 4*>6#t»-fJl-'>'J>if 8 2-8 8^^U- + 

■c. ^«fi§wiri*. BAWflP©sef«t>{cfijn*©*ii{c 

-3t»rABSW»*W&S*i5&. ZOm&UCMfcfZ 
IiODSRCF3 0XBSRCR3 2l:t7 (BJ) tftSi 
t-rSCit?. y-!f-M$>^24*>67t3>h!j<>^ 20 
1 1 0X«yT5i<>^l 1 2'SCD^U-*7;l/- F©tt 

c o o 4 6 ] v s cmmt. mmicttmmm&g.ttc 

<»:«:£>). ^©^SSPKl^iRmS-tf V 

sc«fti«, Mmmmcm^-c. ±ibo/cba$w# 

(CfcW-SABSSdtaJilU^C. VSCt«!lfC*5t,i-CS* 

«yrd<>7*i i 2*?gjE?s<!:i/-c*-i';i/->y>y)iP 
. /c *w»-rsci(cj:»)ssjsn*. 30 

[0 047] _b2i©*n < , B AMflKEHKfr * 
h V U -f FSMFR42, SMFL 4 4, RO'S 
MR4 6*5^> (Bl#) ttiiSnSCiSciO. «EBE 
}ISS4 8. 5 0. 5 2©F*3gP(*. v*£i",l>#EP 

. /c (cJtLry y-?#5 4~5 8 ©gg#E#ft:wa^ 
MUfcr^Esntts. -r^n^. BA$ij®©»f*(c 

?OABSaiiMU, SflEjiSS48. 50. 5 2 

ABS*(lfflI'C©iiJi*-FtC*J(,»r. ABStW© 40 

*i*tstifcmii («t. ABs^tm^fiifti-r) ©* 
«©# 4 y > #E p. , « Kj&A&itEESJiea^-r 

-S„ ABS*tft¥$fc©*W.>U^y >2HP.,c tcjfiAfc 
if EE£jffi#£-T £ £ . ^(D'&OW&c- F KfcW S&ff 

skifA-rs,, -e©*§m. ABs»**<fc«:*jw4»i» 

(gTTS. 

[0 04 8] £/c. FD^li. ^BU^FRtCOt^-CABS 
*0»#W*&Sft*£. :6tm«C»J£*"SSFRHBBtt 50 
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JfE*- F*^f$n4M*>fj:«IIH*l^^rH#«!S<!: 
3n-5o c©fc«>. BASfl®©^f*«:^HU^FR«:o 
(,>TABSft«#giitei*n/c&«:. 7P>h#>^l 1 
0*sttffl-r-5^U- + 7;l/- F©ASfc3-##AB S*f& 

m^-c*S2rH?liFLk:^A-rsci-c. ^©JtESJia 
tfattrs. c©±5k:. BAfijamJKiBu^^StXtif* 
f£j&8t©£^{5ina>— igic-DCi-r a b s$o®*5^te5n 

SAScttfE-KJie^-rS 5 ^«fc^£-r s. 

[0 04 9] MK. BASllfflJtfKABStllffll^^fSn 
Si. GUSVU^ FS**H#^©±i£M©f£E. T 
&n*S. jgJB18S4 8. 5 0. 5 2©jgE#Sigl>t*SirC 

ra^^nSo c©fcfe. sjtvby^Fs**H©sH 
K#5«jff^#*tAU fiatvix^ FS**H 
©W jK&Wi&T? S ^©^FtP^ «> £-r £ . C ©«fc 5 tc. 
BA*0aJcfJK:ABS*(lfflI*5^tf SnSi. v*£#;>F 
VU/-f FSMFR42. SMFL44, MSMR4 
6*5ffl^3nSCi(ceHb-C. ABS*W©$«14© 
®T^©«^©^tP^^<. *£oT. Chf,©^ 
*K±r*»Sl*»e>. BAW»*KABSW»WIWft3 
nfct§£-&Ui. TX**? FV U^-f FSMFR42. 
SMFL 4 4 . MSMR4 6 4MM®Ki^1"5« 

[0050] ^nig^w^b-^sijai^aK. bahii 
fcjzzfflmnm&'hz^tmisiztitcm^iu:^ smfr 

42. SMFL44. MSMR 4 6 £&3#-rS C iK 
<fc»K BA«MP©«»tttc|Hi*#A4Ci<t<JJB© 

JtW©±8e4*fWWe-3i»rifMl|-rs. #*5tWc*sl,> 

r. Ecuiots. BAfSKSJ#ia*&3nfc«©7P> f- 
l 0XByr>K>^i l 2tcj:^ittm§n/c^ 

U-*7*-F©IU («T. KAtt«Q A i^-T) . 
SCf. BAM»tfMMdtl^:tt. ABSW©»f*K 
*-f;Ui/y>^82~88*>6v^*->y>^18's@ 
jR3n/c^U—+7^- F©*ga (JilT. 7^^-^ 

fls*ffoTi>s*8tB*nn* crttfefe. ytf-M*„ h 

#SRCF 3 0XBSRCR3 2 35i*> (P3#) t^i 

an. ^>^^->W!it$n/ciRSB#pas) t 

i». se-^-r. ^AiftSQ, (l) tc^D^an 
s„ 

[0 05 1 ] Q» =K, #T, • (1) 

vX^A'^tttQ, «. HU^^©2^6Hn^-73 
©*^Ktel,^AB S*lJiS|)©^E*- F*5g|^sn. *i 

pi^iK©ffe*©miitc-5^-cABs$(iiai^»fsn 

L. FRCCOt,»-CABS$l|tS*^f3nS<i:. fFtnffiiJ© 
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«}#VU/^ FSFRH6 6. SFLH6 8«ttff^r- 

^f^FR^^i^yv^s 2^e>^n>h y 
-if-^l 0 2*ci&aufc>'u--*:7;i'- F#:?n> h# 

U/>fKSFRH66, SFLH68^tC&WtKS<b 
ip-o. hVU^Y FSMFR42, S 

MF L4 4^tCgB^ft^g<!:?tiri^/cfe, ?cz>h 
#>:/l 1 Otf^U-*:?^- K4&#±tfS Cited: 
oTj$EEil&84 8, 5 0rt©SBE3&s±»-r*. *Lr. 
COiKBE*sy y-?#5 4. 5 6©PI^E*Si^<!:, 

oaE^wis-cABswai^lKf s tin 
e>iSfflb/c^u-*^;u- F»^t7^^^y>^ l 8 
[0 05 2] aSEE^e- Fccbi^rs*-/ x^y >#8 2 

-8 8^6SSU-T^^b-^^^- FCD^(4B#ra^/cO 
OifefiQ. W\ jWE*-Ftc*5^4*-fJl/^y>^EP 

m<osm («t. ««B««iBAQtarr> <dsk-& 

-f;l/->y >^8 2-8 8©^SCcfcDS££ffir£>D. 

jKaf«ctt*«p^©*-r^y>yap. /c ghbccjcct 

&/ctf>, *BE j e-F*J|Wf3*i*«^©*^^y>* 

ep„c ©tttwaa— 3er*4 4*ttu, mie^eap 

[0 0 5 3 ] ±iE<DSD<*«>e>n/cABSSEB#Pa 

7X*;^^ttlQ. « (2) ser^atis. ECU1 
0« (2) SR:S^tvx^A^ttiQ B *«irr 

Q B = d P • dQ • T 2 (2) 

*-fji/S^y >#8 2-8 8tcfl«&sn/c^u-+7 

« v -i;ui/y>yffip.,c «^p>f^>^ 

1 1 oxi*yr#>^i 1 2#ttUbyt^u-*7^- 

FCCfc-oTitffiStlTO*. -Ttttofe. BAWffllfcJ:* 
#-OUi/y >^IEP. /C ©«flE«*S»K:ffto*irCiS<!: 
«R«Cim4. —77, KAttlQ. 3»^X*/< 
7^tttQ, *T0ofc*^tt. 7P>b#>^l 1 0 

x»yr#>^i 1 2«cj:9»#-f^5/y>*8 2-8 

Frt*. *-OM"J >#8 2-8 8rfr>6v*^>y 
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1 1 oxuyrdo^i 1 2^rtWLfc^u-*7;i/- 

FKJiorttEShTHftt^ "fftfc^ BAflsOfflKcJ: 

&*4Jus/y>yEP. /c ©if£E»a««K:fT*>tir^35t 

[0 0 5 4] *CC, 43t*S«CC*$l>T. ECU 10 

tt, BA»W©*fT*ic. m«8»t«ccoc»rBlAtt 

VU^-f FSMFR42. SMFL44?:t7 (Hfl^f) 
ttffli-TS. SMFR4 2SO'SMFL4 4^TO 
i$ti^£, &1B18S48. 50^^^y>yi8 

2?), SMFR42RtfSMFL44*SH#Sh5i. K 
1BI3&4 8, 5 0<DiBffi«^*^y >^ffP M/c CCfSj 

^vx^^^ttiQ, «rTHS4, FVU 
20 -/-fFSMR48*J*7 (H*0 «ii$ti^Cir, 
jKEflB5 2©jBE«v^**/y>yffP ll/c KftWr 
iST-T^c fie^r, JSSta. &KiIS§5 2. 5 4. 56^ 
WE4tt*CiCCjBH0r*r*ABS MfllOMfSttiS 

[0 0 5 5] CCDcfc^K:. *HJS«OCJ:htf, BA8« 

hVl/>/^KSMFR42MSMFL44, X&iSM 
R46*HftRtt£-*-S££icJ:Q. B Aft08P©9M$Pt£ 
CCKBS-^itiCiOtt^iSHT, ABSWJIBKDWffiltt 

tt % BA«l»K:j:4*^^^y>*ffip. /e CDJtffiW+ 
»KtT*>tiS«rccABS««P*ll!»3*ifctB^ -Tftto 

40 >$rffP. /c **ff-r*CittHli-C*-S3fc*, BASU 

[0056] ^as«©^u-*iw»*aic*swr *±e 

ECU 1 O^0fSCD;l/-^>*^tf*rSCi 

83{t ttBWK^-CBCUl O^n 
50 ffr*^-*>©— M©7a-^t- S3tc 
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w fj tit. lu^wtc-oc^mtTsn^^-^xco^ 

t«SMFR42MSMFL445r, SMMHOCOOT 

3i*T3ft£^-^>k:oi,>r«SMR4 6 3:. ^ft^ti 
[0057] ms^rfr-^&mbzti&tttr* 

BAIWO*rftWti«, ««fsi6«ffii3WlffSti*Ci 10 
0«:te(rirBAWffli4 i r*S«c6tf, ^'2 0 

(i ) acccffior, tAifitQ* MSi^ns. 

[0058] -^2 0 2JCi<Xf^ , 2 04t 

£&W©*ttK:o^t A B Stlffl!©IHTi|Jr* 
**5*#«HI3ti*. *©*S*. ABS«W©IWt* 
r&Wfttf, BA$W£iISaI9»T br^H6^^ 

6cctec^rH2^t"BA*^**^rs/c*o«ia k 20 

:/l 1 0 4*>W8tU 7^jr*?hVUy^FSM 
FR42, SMFL44*t> (H#)tt»iU, 01f 
-xtiv YVXsSA FSRCF 3 0**> (ffl^P) KB 

— Xf 77*2 0 4 S^fflti^cDWStcoli 
TABSWISP*s|ltf«f»r*4*l^tt, »Xf^'2 0 

[0 05 9 ] X7 L ^20 8tiJ, ±fB (2) 3tM&r> 30 

8©^#te7T££*^*:72 1 O^itt?. X^y? 
2 1 Otlt Y Vl>s A F#W#3hTl»* 

_hIB£>£n<, BAIWWK:<fc*iWffiP®:£ 40 

iOfc, ABS$lJfflI<D*lJiaittffiT*l»ih-r4Ci^«5t 
34a£^#£«»T;*ftT, ^CXf^2 1 4CC*?C> 

/^OKI^tf^n^o X?vZf2 1 4<D*Dffi#**7 
$ti^<b^*|p]^-^>«^73n^>o — Xf ^ 
2 1 2CCteC>T, KAttfiQ* ^^^'^iIQ B 

*T0r>rc^ttc»J8^tt, ±13x7^7*2 0 6 octet >r 
BAttj»*«*-r*«ia*si8ff3nfc«. ^hcwu-* 

>»»7 3ti4. 50 
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[0 0 6 1 ] ±IB^x^^2 1 0tC^l>-C, ~?7.**ijv 

(^ms§) ccsc^b-rtitf. BA3r^*sgrr&t<h 

[0 06 2] ^Ct, Xf^2 10m^tvx^^ 

2 1 6fc:fct>-C. ^T*0!5ffi*SiBMl8^ffcLfc*»5 
jfe#*«(3ft*. *MB5^aaofcCitt, S 
WOSalS* 5 ^ X*#?hVU-'-f Fft*H?F3 ft /cB# 

J: 0 «>»f r «Hni ofc c <t £ «> r mM-f *> c 

<t#-Ct£ e **t»tt, A BSfflWomtyfimT 3 n/c 

©IS** SMffi^(bU/ct«803ti/c&6«, ±IBX 

a, rat>%. BA«i!»*ifBr*yfc»©«ffli^*ff3 

txtcik, ^@©;l^^>ttl&73ft<5o —7?, Xf^ 
2 1 6^fec^riSu8S^^bbri^i^^Jg03nA:iS 

^tt. fiI6«ffll*gitf3tl*Cia<^H©^-^>« 

[0063] ±i£<D£\*< . j&mwat. ®A?sfiQ A 

^vx^A'^ttiQ, ^TH^/cig^&c, BAfWfflJCc 

fttf, BA^iDIW»tttclB»*#iiac»«Hr, AB 
S*Uffl©*0fflH4fiT*\ «SfV u -/ A F s * * ncom^K 

[0064]^ ±83ga6«CC*5lirtt % BAfflfflMD 

it«DIBffi*5iSiLiI»fc^bbfe»&CCtt % BO'BAffilffll^ 

BU 7X^«; F vuy A F#BB#3ftfcffett* « 
fit frfc«:BAW»tHte^€f^3WjafiUttC»IR 

[006 5] ^:cc, *^?gcDm2 gafeWccoc^rBMBT 
€>o ±i$©*n<, KAfflfiQA ttBAiw»cc*>^r*-r 

;k>'J>^8 2, 8 4XI**-f^y >^8 6, 8 8(C 

5%CCABS«»*«IBJft3nfc*B^tt^ jfW;l/S/U>y 
EP./c 3W+»Cciiffi3*i«i:C^ , 6Cc*lt«c^:*ttxy 



17 

KABSWf^M63ftfc**£K:«. BAMaccJ:&fM 
^IM*'h3l>±*l»fU 7Xjr*?hVl//-fFt5! 
#3tf&. 

[006 6] *mil&m<D7l>~*timi)ai\** 0 1 tC^ 
-f i/X^A&cfc^T, ECU1 0^H4{C^f;l/-f> 

*-h-c£>& 0 m 4 let*-? H3cc^-r^- 

[0 06 7 ]i4^f;b-^>'C«, -^202 

socD^a^n^fsn^o ^2 5om abs 
B5H<3waa*^ ^^64-ia©Mai^^^^©ra«:AB 20 

Sim#Hte3ftfc«^5*») ftifUMSftS. 

72b2^mt* 0 — ^r^25 0tCfcWABS 
*ra«W&3*ifc*-Y 5 >^r*n«. Xr-^254 

[0068] Xf'^25 4ttt, ©AttBQ* *W5E 

q* < Qo 3&sfijacrsa6«, BAiaiicj:s*Exv+ 

•C»ttir><h*!IK3*i* ^r^'2 5 6&C;bl>TBA 

5 4Xtt^f^2 5 e^WTT^iXf^^ 
5 2 ^Jitf o 

[0069] Xr^25 2m BA»±7 7^F* 
Slib:7^F*H2? h 3 ftTl> 

Xf ^7*2 5 2 tCM^tB Ai±7 7 y F^-fe 7 h 
3*VtV%l>tt&& 0 6m^BA 

4X«2 0 6(D^^7Sn-5><5:^lHl(D;U--^>«iK 
. 73*i& 0 

[0 0 7 0 ] ttfc. ±fam2HJSW"C», BAMaon 
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(54) BRAKE CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inhibit decrease in 
controllability of antilock brake (ABS) control during 
brake assist(BA) control, relating to a brake control 
device having the function of executing the BA control 
and the ABS control. 

SOLUTION: A brake control device includes solenoids 
SMFR 42, SMFL 44, which are capable of shutting a 
master cylinder 18 off from wheel cylinders 82, 84, and a 
front pump 110 communicated with their downstream 
sides. If an emergency brake operation is effected, the 
solenoids SMFR 42, SMFL 44 are closed and the front 
pump 1 10 is turned on whereby hydraulic pressures 
within hydraulic pressure passages 48, 50 build up. The 
hydraulic pressures are supplied to the wheel cylinders 

82, 84 whereby BA control is put into action. When ABS control is started during the BA 
control, the solenoids SMFR 42, SMFL 44 are closed if the BA control is determined to be not 
effective. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The isolation valve which can make between a master cylinder and foil cylinders a cut off 
state, The braking auxiliary control which supplies the fluid pressure which is open for free passage to 
the downstream, is equipped with the high voltage developmental mechanics which generates fluid 
pressure higher than master cylinder pressure, and makes said isolation valve a cut off state, and said 
high voltage developmental mechanics generates from said isolation valve to foil cylinder pressure, In 
the brake operating unit which performs anti-lock brake control which controls foil cylinder pressure to 
the pressure which superfluous slip ratio does not produce for a wheel The brake operating unit 
characterized by having a control effectiveness decision means to judge the control effectiveness by said 
braking auxiliary control, and the isolation valve flow means which makes said isolation valve switch- 
on when said control effectiveness is small. 

[Claim 2] It is the brake operating unit characterized by judging said control effectiveness based on the 
comparison with the target braking effective dose it is expected in a brake operating unit according to 
claim 1 based on brakes operation that said control effectiveness decision means is, and the actually 
obtained braking effective dose. 

[Claim 3] Said control effectiveness decision means is a brake operating unit characterized by judging 
that said control effectiveness is small when said anti-lock brake control is started after initiation of said 
braking auxiliary control, and within a predetermined period in a brake operating unit according to claim 

[Claim 4] It is the brake operating unit characterized by judging that said control effectiveness is small 
when, as for said control effectiveness decision means, a car is running a low mu road in a brake 
operating unit according to claim 1. 

[Claim 5] It is the brake operating unit characterized by judging that said control effectiveness is small 
when the reduced pressure time amount of the foil cylinder pressure in said anti-lock brake control by 
which said control effectiveness decision means is performed during activation of said braking auxiliary 
control in a brake operating unit according to claim 1 becomes beyond a predetermined value. 
[Claim 6] Said control effectiveness decision means is a brake operating unit characterized by 
distinguishing if said control effectiveness is small when the amount of brake Froude which returned to 
the master cylinder through said relief valve while having the relief valve which bypasses said isolation 
valve and permits the flow of brake Froude from a foil cylinder side to a master cylinder side in a brake 
operating unit according to claim 1 becomes beyond a predetermined value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a brake operating unit, and relates to the brake 
operating unit which has the function to perform the braking auxiliary control which ****s foil cylinder 
pressure by making fluid pressure developmental mechanics different from especially a master cylinder 
into the source of fluid pressure, and anti-lock brake control. 
[0002] 

[Description of the Prior Art] The brake operating unit conventionally indicated by JP,9-24809, A is 
well-known. This brake operating unit is equipped with the isolation valve which changes the flow and 
cutoff between the fluid pressure control circuit which is open for free passage in a foil cylinder, and a 
fluid pressure control circuit and a master cylinder, and the high voltage source of release which is open 
for free passage to a fluid pressure control circuit. 

[0003] In the above-mentioned brake operating unit, it is in the condition that the isolation valve was 
opened, at the time, and usual brake control which generates the foil cylinder pressure according to 
master cylinder pressure is usually realized by giving the fluid pressure to which the fluid pressure 
control circuit was supplied from the master cylinder to a foil cylinder. Moreover, in the above- 
mentioned brake operating unit, if superfluous slip ratio arises about which wheel, ABS control will be 
started in order to make the slip ratio control, the solenoid valve with which a fluid pressure control 
circuit equips the interior with ABS control so that the slip ratio of each wheel may be controlled below 
at a predetermined value - suitably - opening and closing - the increase of foil cylinder pressure - 
reduced pressure — it realizes by repeating. 

[0004] In the above-mentioned conventional brake operating unit, when urgent brakes operation is 
performed, while between a master cylinder and fluid pressure control circuits is intercepted by the 
isolation valve, a high voltage source of release is made into an operating state. If a high voltage source 
of release will be in an operating state where a master cylinder and a fluid pressure control circuit are 
intercepted, the fluid pressure which a high voltage source of release generates will be supplied to a fluid 
pressure control circuit. By this fluid pressure being given to a foil cylinder, big foil cylinder pressure 
usually occurs as compared with the time. Hereafter, the above-mentioned control which usually 
generates big foil cylinder pressure as compared with the time at the time of urgent brakes operation is 
called brake assistant (BA) control. 
[0005] 

[Problem(s) to be Solved by the Invention] If BA control ****s foil cylinder pressure, ABS control may 
be started when the slip ratio of a wheel rises in connection with it. Like ****, the fluid pressure of a 
high voltage source of release is supplied during BA control in a fluid pressure control circuit. 
Therefore, in the ABS control under BA control, the fluid pressure of a high voltage source of release is 
given to a foil cylinder. On the other hand, when ABS control is performed independently, master 
cylinder pressure is given to a foil cylinder. A high voltage source of release generates high fluid 
pressure as compared with master cylinder pressure. Therefore, in the ABS control under BA control, it 
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is easy to produce rapid boost inclination in a foil cylinder as compared with the case where ABS 
control is performed independently, like the above, superfluous slip ratio does not produce ABS control 
for a wheel — as — the increase of foil cylinder pressure — reduced pressure — it realizes by repeating. 
Therefore, if rapid boost inclination arises in ABS control, the amount of reduced pressure at the time of 
the following reduced pressure will increase. For this reason, it becomes easy to generate hunting in 
ABS control, and lowering of a controllability is caused. 

[0006] This invention is made in view of an above-mentioned point, and aims at controlling lowering of 
the controllability of the ABS control accompanying activation of BA control in the brake operating unit 
which has the function to perform BA control and ABS control. 
[0007] 

[Means for Solving the Problem] The isolation valve which can make between a master cylinder and foil 
cylinders a cut off state so that the above-mentioned object may be indicated to claim 1, The braking 
auxiliary control which supplies the fluid pressure which is open for free passage to the downstream, is 
equipped with the high voltage developmental mechanics which generates fluid pressure higher than 
master cylinder pressure, and makes said isolation valve a cut off state, and said high voltage 
developmental mechanics generates from said isolation valve to a foil cylinder, In the brake operating 
unit which performs anti-lock brake control which controls foil cylinder pressure to the pressure which 
superfluous slip ratio does not produce for a wheel It is attained by the brake operating unit equipped 
with a control effectiveness decision means to judge the control effectiveness by said braking auxiliary 
control, and the isolation valve flow means which makes said isolation valve switch-on when said 
control effectiveness is small. 

[0008] In this invention, a braking auxiliary control makes a master cylinder and a foil cylinder a cut off 
state, and is realized by supplying the fluid pressure which high voltage developmental mechanics 
generates to a foil cylinder. When anti-lock brake control (ABS control) is performed during activation 
of this braking auxiliary control, a boost of the foil cylinder pressure in ABS control is performed 
considering high voltage developmental mechanics as a source of fluid pressure. For this reason, 
lowering of a controllability is caused because the boost inclination in ABS control increases. On the 
other hand, according to this invention, when the control effectiveness by the braking auxiliary control is 
small, let a master cylinder and a foil cylinder be switch-on. In this condition, the fluid pressure supplied 
during ABS control at a foil cylinder falls because the volume of the break system which is open for free 
passage to high voltage developmental mechanics increases. For this reason, according to this invention, 
lowering of the controllability of ABS control in the range which does not affect the controllability of a 
braking auxiliary control can be prevented. 

[0009] In this case, said control effectiveness decision means is good also as judging said control 
effectiveness based on the comparison with the target braking effective dose expected based on brakes 
operation, and the actually obtained braking effective dose so that it may indicate to claim 2 publication. 
In this invention, a braking auxiliary control is realized by supplying the fluid pressure of a high voltage 
source of release higher than a master cylinder to a foil cylinder. Therefore, when the effective control 
effectiveness by the braking auxiliary control is acquired, a bigger braking effective dose than the target 
braking effective dose expected based on a brake control input is obtained. Therefore, based on the 
comparison with a target braking effective dose and the actually obtained braking effective dose, the 
control effectiveness by the braking auxiliary control can be judged appropriately. 
[0010] Moreover, when said anti-lock brake control is started after initiation of said braking auxiliary 
control, and within a predetermined period, said control effectiveness decision means is good also as 
judging that said control effectiveness is small, so that it may indicate to claim 3. In this invention, anti- 
lock brake control (ABS control) is performed, when superfluous slip ratio arises for a wheel. Therefore, 
before a braking auxiliary control fully ****s foil cylinder pressure, it means that superfluous slip ratio 
had arisen after initiation of a braking auxiliary control when anti-lock brake control was started for a 
short time. Under this situation, even if it ****s foil cylinder pressure by the braking auxiliary control, 
sufficient braking effects cannot be obtained. Therefore, when said anti-lock brake control is started 
after initiation of a braking auxiliary control, and within a predetermined period, it can be judged that 
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the control effectiveness by the braking auxiliary control is small. 

[001 1] Moreover, when a car is running a low mu road, said control effectiveness decision means is 
good also as judging that said control effectiveness is small, so that it may indicate to claim 4. In this 
invention, since it is easy to produce a slip for a wheel even if it ****s foil cylinder pressure when a car 
is running a low mu road, it is thought that the control effectiveness by the braking auxiliary control is 
hard to be acquired. Therefore, when a car is running a low mu road, it can be judged that the control 
effectiveness by the braking auxiliary control is small. 

[0012] Moreover, when the reduced pressure time amount of the foil cylinder pressure in said anti-lock 
brake control performed during activation of said braking auxiliary control is beyond a predetermined 
value, said control effectiveness decision means is good also as distinguishing, if said control 
effectiveness is small, so that it may indicate to claim 5. In this invention, when reduced pressure of foil 
cylinder pressure is frequently performed in ABS control, it is thought that the low mu road where the 
slip ratio of a wheel tends to rise is under transit. Therefore, when the reduced pressure time amount of 
the foil cylinder pressure in the ABS control under activation of a braking auxiliary control is beyond a 
predetermined value, it can be judged that the control effectiveness by the braking auxiliary control is 
small. 

[0013] Moreover, a brake operating unit bypasses said isolation valve, and it has the relief valve which 
permits the flow of brake Froude from a foil cylinder side to a master cylinder side, and when the 
amount of brake Froude which returned to the master cylinder through said relief valve becomes beyond 
a predetermined value, it is good [ said control effectiveness decision means ] also as judging that said 
control effectiveness is small, so that it may indicate to claim 6. 

[0014] In this invention, foil cylinder pressure falls according to the amount of brake Froude which 
returned to the master cylinder through the relief valve. Therefore, when the above-mentioned amount of 
brake Froude becomes beyond a predetermined value, a boost of the foil cylinder pressure by the 
braking auxiliary control is not fully performed, but it can be judged that the control effectiveness is 
small. 
[0015] 

[Embodiment of the Invention] Drawing 1 shows system configuration drawing of the brake operating 
unit which is one example of this invention. The brake operating unit of this example is controlled by 
the electronic control unit 10 (ECU10 is called hereafter). The brake operating unit is equipped with the 
brake pedal 12. The brake switch 14 is arranged near the brake pedal 12. The brake switch 14 outputs an 
ON signal by getting into a brake pedal 12. The output signal of the brake switch 14 is supplied to 
ECU10. It distinguishes whether ECU10 is broken into the brake pedal 12 based on the output signal of 
the brake switch 14. 

[0016] The brake pedal 12 is connected with the vacuum booster 16. The vacuum booster 16 is being 
fixed to the master cylinder 18. A vacuum booster 16 generates the assistant force Fa of having a 
predetermined redoubling ratio to the brake treading strength F, when it gets into a brake pedal 12. A 
master cylinder 18 is a pin center,large bulb conventional type master cylinder, and equips the interior 
with the 1st oil pressure room 20 and the 2nd oil pressure room 22. Master-cylinder-pressure PM/C 
corresponding to resultant force with the brake treading strength F and the assistant force Fa in the 1st 
oil pressure room 20 and the 2nd oil pressure room 22 It generates. 

[0017] On the reservoir tank 24, the front reservoir path 26 and the rear reservoir path 28 are open for 
free passage. In the front reservoir path 26, the front reservoir cut solenoid 30 (SRCF30 is called 
hereafter) is open for free passage. Similarly, in the rear reservoir path 28, the rear reservoir cut solenoid 
32 (SRCR32 is called hereafter) is open for free passage. 

[0018] To SRCF30, the front-oil-pump path 34 is open for free passage further. Similarly, to SRCR32, 
the rear pump path 36 is open for free passage. SRCF30 is the solenoid valve of two locations which 
make it flow through them by intercepting the front reservoir path 26 and the front-oil-pump path 34 by 
considering as an OFF state, and considering as an ON state. Moreover, SRCR32 is the solenoid valve 
of two locations which make it flow through them by intercepting the rear reservoir path 28 and the rear 
pump path 36 by considering as an OFF state, and considering as an ON state. 
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[0019] In the 1st oil pressure room 20 and the 2nd oil pressure room 22 of a master cylinder 18, the 1st 
fluid pressure path 38 and the 2nd fluid pressure path 40 are open for free passage, respectively. In the 
1st fluid pressure path 38, the forward right master cut solenoid 42 (SMFR42 is called hereafter) and the 
forward left master cut solenoid 44 (SMFL44 is called hereafter) are open for free passage. On the other 
hand, in the 2nd fluid pressure path 40, the rear master cut solenoid 46 (SMR46 is called hereafter) is 
open for free passage. 

[0020] To SMFR42, the fluid pressure path 48 prepared corresponding to the right front wheel FR is 
open for free passage. Similarly, to SMFL44, the fluid pressure path 50 prepared corresponding to the 
left front wheel floor line is open for free passage. Furthermore, to SMR46, the fluid pressure path 52 
prepared corresponding to the left right rear rings RL and RR is open for free passage. Relief valves 54, 
56, and 58 are formed in the interior of SMFR42, SMFL44, and SMR46, respectively. SMFR42 is the 
solenoid valve of two locations which make the 1st fluid pressure path 38 and the fluid pressure path 48 
open for free passage through a relief valve 54, when the 1st fluid pressure path 38 and the fluid pressure 
path 48 are made into switch-on when made into an OFF state, and made into an ON state. Moreover, 
SMFL44 is the solenoid valve of two locations which make the 1st fluid pressure path 38 and the fluid 
pressure path 50 open for free passage through a relief valve 56, when the 1st fluid pressure path 38 and 
the fluid pressure path 50 are made into switch-on when made into an OFF state, and made into an ON 
state. Similarly, SMR46 is the solenoid valve of two locations which make the 2nd fluid pressure path 
40 and the fluid pressure path 52 open for free passage through a relief valve 58, when the 2nd fluid 
pressure path 40 and the fluid pressure path 52 are made into switch-on when made into an OFF state, 
and made into an ON state. 

[0021] In addition, when SMFR42 is made into an ON state, unless the fluid pressure by the side of the 
fluid pressure path 48 turns into high voltage by the injection- valve opening pressure of a relief valve 54 
as compared with the fluid pressure by the side of the 1st fluid pressure path 38, the 1st fluid pressure 
path 38 and the fluid pressure path 48 are made into a cut off state. Then, the ON state of SMFR42 is 
also called the cut off state of SMFR42. Similarly, it is also called the ON state of SMFL44 and SMR46, 
and the cut off state of SMFL44 and SMR46. 

[0022] Between the 1st fluid pressure path 38 and the fluid pressure path 48, the check valve 60 which 
permits only the flow of Froude who goes to the fluid pressure path 48 side from the 1st fluid pressure 
path 38 side is arranged. Similarly, between the 1st fluid pressure path 38 and the fluid pressure path 50 
and between the 2nd fluid pressure path 40 and the fluid pressure path 52, the check valve 62 which 
permits only the flow of the fluid which goes to the fluid pressure path 50 side from the 1st fluid 
pressure path 38 side, respectively, and the check valve 64 which permits only the flow of the fluid 
which goes to the fluid pressure path 52 side from the 2nd fluid pressure path 40 side are arranged, the 
fluid pressure path 48 corresponding to the right front wheel FR - 66 or less right front-wheel 
maintenance solenoid and SFRH66 - calling it is open for free passage. Similarly, in the fluid 
pressure path 52 corresponding to the left right rear rings RL and RR in the left front- wheel maintenance 
solenoid 68 (SFLH68 is called hereafter), the right rear wheel maintenance solenoid 70 (SRRH70 is 
called hereafter) and the left rear wheel maintenance solenoid 72 (SRLH72 is called hereafter) are open 
for free passage at the fluid pressure path 50 corresponding to the left front wheel floor line, 
respectively. Hereafter, when naming these solenoids generically, "maintenance solenoid S**H" is 
called. 

[0023] To SFRH66, the right front-wheel reduced pressure solenoid 74 (SFRR74 is called hereafter) is 
open for free passage. Similarly, to SFLH68, SRRH70, and SRLH72, the left front-wheel reduced 
pressure solenoid 76 (SFLR76 is called hereafter), the right rear wheel reduced pressure solenoid 78 
(SRRR78 is called hereafter), and the left rear wheel reduced pressure solenoid 280 (SRLR280 is called 
hereafter) are open for free passage, respectively. Hereafter, in naming these solenoids generically, it 
calls it "reduced pressure solenoid S**R." 

[0024] To SFRR74, the foil cylinder 82 of the right front wheel FR is open for free passage. Similarly, 
to SRRR78, the foil cylinder 86 of the right rear wheel RR is open for free passage, and the foil cylinder 
88 of the left rear wheel RL is open for free passage at SFLR76 for the foil cylinder 84 of the left front 
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wheel floor line to SRLR80, respectively. Furthermore, between the fluid pressure path 48 and the foil 
cylinder 82, the check valve 90 which permits the flow of Froude who bypasses SFRH66 and goes to the 
fluid pressure path 48 from the foil cylinder 82 side is arranged. Similarly, between the fluid pressure 
path 52 and the foil cylinder 86 and between the fluid pressure path 52 and the foil cylinder 88, the 
check valves 92, 94, and 96 which permit the flow of Froude who bypasses SFLH68, SRRH70, and 
SRLH72, respectively are arranged between the fluid pressure path 50 and the foil cylinder 84. 
[0025] SFRH66 is the solenoid valve of two locations which make the fluid pressure path 48 and the foil 
cylinder 82 a cut off state by considering as an OFF state by making the fluid pressure path 48 and the 
foil cylinder 82 into switch-on, and considering as an ON state. Similarly, SFLH68, SRRH70, and 
SRLH72 are the solenoid valves of two locations which intercept the path which connects the fluid 
pressure path 50 and the foil cinder 84, the path which connects the fluid pressure path 52 and the foil 
cylinder 86, and the path which connects the fluid pressure path 52 and the foil cylinder 88 by 
considering as an ON state, respectively. 

[0026] To the reduced pressure solenoids SFRR74 and SFLR76 of a left forward right ring, the front 
reduced pressure path 98 is open for free passage. Moreover, to the reduced pressure solenoids SRRR78 
and SRLR80 of a left right rear ring, the rear reduced pressure path 100 is open for free passage. In the 
front reduced pressure path 98 and the rear reduced pressure path 100, the front reservoir 102 and the 
rear reservoir 104 are open for free passage, respectively. 

[0027] Moreover, the front reduced pressure path 98 and the rear reduced pressure path 100 are open for 
free passage through a check valve 106,108 to the inlet side of a front oil pump 110, and the inlet side of 
the rear pump 1 12, respectively. The discharge side of a front oil pump 1 10 and the discharge side of the 
rear pump 1 12 are open for free passage to the damper 1 14,1 16 for absorbing pulsation of a discharge 
pressure. The damper 1 14 is open for free passage to the forward left pump path 120 prepared 
corresponding to the forward right pump path 118 prepared corresponding to the right front wheel FR, 
and the left front wheel floor line. On the other hand, the damper 1 16 is open for free passage to the 
fluid pressure path 52. 

[0028] The forward right pump path 1 18 is open for free passage to the fluid pressure path 48 through 
the forward right pump solenoid 122 (SPFL122 is called hereafter). Moreover, the forward left pump 
path 120 is open for free passage to the fluid pressure path 50 through the forward left pump solenoid 
124 (SPFR124 is called hereafter). SPFL122 is the solenoid valve of two locations which make them a 
cut off state by considering as an OFF state by making the forward right pump path 1 18 and the fluid 
pressure path 48 into switch-on, and considering as an ON state. Similarly, SPFR124 is the solenoid 
valve of two locations which make them a cut off state by considering as an OFF state by making the 
forward left pump path 120 and the fluid pressure path 50 into switch-on, and considering as an ON 
state. 

[0029] Between the fluid pressure path 48 and the forward right pump path 118, the relief valve 126 
which permits only the flow of the fluid which goes to the forward right pump path 1 1 8 side is arranged. 
Similarly, between the fluid pressure path 50 and the forward left pump path 320, the relief valve 128 
which permits only the flow of the fluid which goes to the forward left pump path 320 side from the 
fluid pressure path 50 side is arranged. 

[0030] The wheel speed sensor 130,132,134,136 is arranged near each wheel. ECU10 is based on the 
output signal of the wheel speed sensors 130-136, and is the rotational speed VW of each wheel. It 
detects. Moreover, the fluid pressure sensor 138 is arranged in the 2nd fluid pressure path 40 which is 
open for free passage to a master cylinder 18. ECU10 is based on the output signal of the fluid pressure 
sensor 138, and is master-cylinder-pressure PM/C. It detects. 

[0031] Next, actuation of the brake operating unit of this example is explained. The brake operating unit 
of this example usually realizes a brake function, an ABS function, BA function, and a VSC function by 
switching the condition of various kinds of solenoid valves arranged in the hydraulic circuit. Usually, a 
brake function is realized by making into an OFF state all the solenoid valves with which a brake 
operating unit is equipped, as shown in drawing 1 . Hereafter, the condition which shows in drawin g_l is 
usually called a brake condition. Moreover, the control for usually realizing a brake function in a brake 
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operating unit is usually called brake control. 

[0032] In the usual brake condition shown in drawing 1 , the foil cylinders 82 and 84 of the left torward 
right rings floor line and FR are [ both ] open for free passage in the 1 st oil pressure room 20 of a master 
cylinder 18 through the 1st fluid pressure path 38. Moreover, the foil cylinders 86 and 88 of the left right 
rear rings RL and RR are open for free passage in the 2nd oil pressure room 22 of a master cylinder 18 
through the 2nd fluid pressure path 40. In this case, foil cylinder pressure P W/C of the foil cylinders 82- 
88 It is always master cylinder pressure PM/C. It is controlled isotonic. Therefore, accordmg to the 
condition which shows dra__igj. , a brake function is usually realized. 

[0033] An ABS function is realized in the condition which shows in drawing 1 by making a front oil 
pump 1 10 and the rear pump 112 into an ON state, and driving suitably maintenance solenoid S**H and 
reduced pressure solenoid S**R according to the demand of ABS. Hereafter, the control for realizing an 
ABS function in a brake operating unit is called ABS control. ECU10 starts ABS control, when a car is 
in a braking condition and slip ratio superfluous about which wheel is detected. ABS control is the high- 
pressure master cylinder pressure PM/C under [ 18 ] the situation of getting into the brake pedal 12 (i.e., 
a master cylinder). It is started under the situation of having generated. 

[0034] During activation of ABS control, it is master-cylinder-pressure PM/C. It is led to the fluid 
pressure paths 48 and 50 prepared corresponding to the left forward right ring, respectively, and the fluid 
pressure path 52 prepared corresponding to the left right rear ring through the 1st fluid pressure path 38 
and the 2nd fluid pressure path 40. Therefore, when maintenance solenoid S**H is made into a valve- 
opening condition under this situation and reduced pressure solenoid S**R is made into a clausihum 
condition, it is foil cylinder pressure PW/C of each wheel. Master-cylinder-pressure PM/C It can turn 
and ****. Hereafter, this condition is called boost mode. 

[0035] Moreover, when the both sides of maintenance solenoid S**H and reduced pressure solenoid 
S**R are made into a clausilium condition during activation of ABS control, it is foil cylinder pressure 
PW/C of each wheel. It can hold. Hereafter, this condition is called a hold mode. Furthermore, when 
maintenance solenoid S**H is made into a clausilium condition and reduced pressure solenoid S**R is 
made into a valve-opening condition during activation of ABS control, it is foil cylinder pressure PW/C 
of each wheel. It can decompress. Hereafter, this condition is called reduced pressure mode. 
[0036] During ABS control, ECU10 controls maintenance solenoid S**H and reduced pressure solenoid 
S**R according to the slip condition of each wheel so that boost mode, an above-mentioned hold mode, 
and above-mentioned reduced pressure mode are suitably realized for every wheel. When maintenance 
solenoid S**H and reduced pressure solenoid S**R are controlled like the above, it is foil cylinder 
pressure PW/C of all wheels. It is controlled by the suitable pressure which does not make a 
corresponding wheel generate excessive slip ratio. Thus, according to the above-mentioned control, in a 
brake operating unit, an ABS function is realizable. 

[0037] In case reduced pressure mode is performed with each wheel during activation of ABS control, 
brake Froude in the foil cylinder 82-88 flows into the front reservoir 102 and the rear reservoir 1 04 
through the front reduced pressure path 98 and the rear reduced pressure path 100. Brake Froude who 
flowed into the front reservoir 102 and the rear reservoir 104 is pumped up by a front oil pump 1 10 and 
the rear pump 1 12, and is supplied to the fluid pressure paths 48, 50, and 52. 
[0038] Some brake Froude supplied to the fluid pressure paths 48, 50, and 52 flows into the foil 
cylinders 82-88, in case boost mode is performed with each wheel. Moreover, the brake Froude's 
remainder flows into a master cylinder 18 so that it may compensate brake Froude's flowed out part. For 
this reason, according to this example, an excessive stroke does not arise in a brake pedal 12 during 
activation of ABS control. c^TTir. 
[0039] Drawing 2 shows the condition of the brake operating unit for realizing BA function. HCU 1U 
realizes B A function by realizing the condition which shows in drawing 2 , after prompt urgent brakes 
operation of damping force which starts, namely, requires the prompt increment in the car deceleration 
G is performed by the operator. The control for calling BA condition hereafter the condition which 
shows in drawing 2 , and realizing BA function in a brake operating unit is called BA control. 
[0040] As shown in drawing 2 , in the state of BA, the reservoir cut solenoids SRCF30 and SRCR32 and 
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the master cut solenoids SMFR42, SMFL44, and SMR46 are made into an ON state, and a front oil 
pump 110 and the rear pump 1 12 are made into an ON state. If BA condition shown in drawing 2 is 
realized, brake Froude currently stored by the reservoir tank 24 will be pumped up by a front oil pump 
110 and the rear pump 1 12, and will be supplied to the fluid pressure paths 48, 50, and 52. In the state of 
BA, the internal pressure of the fluid pressure paths 48, 50, and 52 exceeds the injection- valve opening 
pressure of relief valves 54, 56, and 58, and it is master-cylinder-pressure PM/C. The flow of brake 
Froude who goes to a master cylinder 18 is prevented from the fluid pressure paths 48, 50, and 52 by 
SMFR42, SMFL44, and SMR46 until it compares and becomes high voltage. 

[0041] For this reason, when BA condition shown in drawing 2 is realized, in the after that and fluid 
pressure paths 48, 50, and 52, it is master-cylinder-pressure PM/C. It compares and high-pressure fluid 
pressure occurs. In the BA condition, the foil cylinders 82-88 and the fluid pressure paths 48, 50, and 52 
corresponding to them are maintained by switch-on. Therefore, when B A condition is realized, it is foil 
cylinder pressure PW/C of after that and all wheels. It is master-cylinder-pressure PM/C promptly, using 
a front oil pump 1 10 or the rear pump 1 12 as the source of fluid pressure. Pressure up is carried out to 
the pressure which exceeds. 

[0042] By the way, in BA condition shown in drawing 2 , the fluid pressure paths 48, 50, and 52 are 
open for free passage to the master cylinder 18 through check valves 60, 62, and 64, respectively. For 
this reason, master-cylinder-pressure PM/C Foil cylinder pressure PW/C of each wheel It is foil cylinder 
pressure PW/C, using [ compare, and ] a master cylinder 18 as the source of fluid pressure also in BA 
condition, when large. Pressure up can be carried out. 

[0043] Thus, after urgent brakes operation was performed by the operator according to this example, it is 
foil cylinder pressure PW/C promptly. Master-cylinder-pressure PM/C It can compare and pressure up 
can be carried out to a high pressure. Therefore, when urgent brakes operation is performed, the 
deceleration G of a car can be made to increase promptly according to the brake operating unit of this 
example. 

[0044] When BA control mentioned above is started in the brake operating unit of this example, it is foil 
cylinder pressure PW/C of after that and each wheel. By carrying out pressure up promptly, slip ratio 
superfluous about which wheel may arise. In such a case, ECU10 performs ABS control in BA 
condition shown in drawing 2 by realizing suitably the boost mode described above about the wheel 
which superfluous slip ratio produced by opening and closing maintenance solenoid S**H and reduced 
pressure solenoid S**R, a hold mode, and reduced pressure mode. 

[0045] In the reduced pressure mode under ABS control, brake Froude who flowed out of each foil 
cylinder flows into the front reservoir 102 or the rear reservoir 104. Therefore, during activation of ABS 
control, a front oil pump 1 10 and the rear pump 1 12 can raise the internal pressure of the fluid pressure 
paths 48, 50, and 52 by pumping up brake Froude who flowed into the front reservoir 102 and the rear 
reservoir 104 in reduced pressure mode, respectively. Moreover, ABS control is foil cylinder pressure 
PW/C of each ring by making brake Froude who supplied the foil cylinders 84-86 flow into the front 
reservoir 102 or the rear reservoir 104. It is the control controlled to the pressure which is extent which 
superfluous slip ratio does not produce for a wheel. Therefore, when ABS control is started during 
activation of BA control, it can be said that it is desirable not to supply brake Froude to each foil 
cylinders 82-88 from the reservoir tank 24. So, at this example, if ABS control is started about which 
wheel during activation of BA control, it is supposed by making SRCF30 or SRCR32 of a system 
corresponding to the wheel into an OFF (close) condition that supply of brake Froude from the reservoir 
tank 24 to a front oil pump 1 10 or the rear pump 112 will be forbidden. 

[0046] A VSC function is foil cylinder pressure PW/C of each wheel, when instability behavior arises 
on a car. By controlling, it is the function as which the instability behavior is completed. Based on car 
behavior, like the ABS control under above-mentioned BA control, a VSC function opens and closes 
S**H and S**R suitably in a VSC condition, makes a front oil pump 1 10 or the rear pump 112 the 
source of fluid pressure, and is foil cylinder pressure PW/C. It realizes by controlling. 
[0047] Like ****, the interior of the fluid pressure paths 48, 50, and 52 is master-cylinder-pressure 
PM/C by making the master cut solenoids SMFR42, SMFL44, and SMR46 into an ON (clausilium) 
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condition during activation of BA control. It compares and pressure up may be carried out to the fluid 
pressure of relief valves 54-58 high by the injection-valve opening pressure. That is, as compared with 
ABS control in the condition that BA control is not performed, ABS control under activation of BA 
control will be performed, where the fluid pressure paths 48, 50, and 52 are made into high voltage. For 
this reason, the fluid pressure supplied to the foil cylinder of the wheel (the wheel for ABS is called 
hereafter) made into the object of ABS control in the boost mode in ABS control goes up, and it is foil 
cylinder pressure PW/C of the wheel for ABS. Excessive boost inclination arises. Foil cylinder pressure 
PW/C of the wheel for ABS If excessive boost inclination arises, the amount of reduced pressure in 
subsequent reduced pressure mode will also increase. Consequently, it becomes easy to produce hunting 
on the control in the wheel for ABS, and the controllability of ABS control falls. 
[0048] Moreover, for example, if ABS control is started about the right front wheel FR, SFRH66 
corresponding to a right front wheel will be made into a clausilium condition except for few periods 
when boost mode is performed. For this reason, after ABS control is started about the right front wheel 
FR during activation of BA control, it is flowing into the left front wheel floor line the great portion of 
whose brake Froude a front oil pump's 110 carries out [ the great portion of] the regurgitation is a wheel 
for non-ABS, and that boost inclination increases rapidly, thus, under BA control ~ right and left of a 
front- wheel system or a rear wheel system - any or when ABS control is started about one flower, the 
inconvenience that excessive boost inclination arises about the wheel of another side which is a non- 
ABS trailer with controller ring is also produced. 

[0049] Furthermore, if ABS control is performed during BA control, maintenance solenoid S**H will be 
opened and closed in the high, the fluid pressure of the upstream, i.e., the fluid pressure of the fluid 
pressure paths 48, 50, and 52, condition. For this reason, the sound of operation accompanying closing 
motion of maintenance solenoid S**H increases, and the inconvenience of the endurance of 
maintenance solenoid S**H falling is also produced. Thus, if ABS control is performed during BA 
control, it will originate in clausilium of the master cut solenoids SMFR42, SMFL44, and SMR46 being 
carried out, and various inconvenience, such as lowering of the controllability of ABS control, will be 
caused. Therefore, when ABS control is started during BA control from a viewpoint which prevents 
such inconvenience, it is desirable to control the period which maintains the master cut solenoids 
SMFR42, SMFL44, and SMR46 in the clausilium condition to necessary minimum. 
[0050] When it is judged that the brake operating unit of this example has the small control effectiveness 
by BA control, it has the description at the point that the above-mentioned inconvenience can be 
avoided, by opening SMFR42, SMFL44, and SMR46, without affecting the controllability of BA 
control/Hereafter, the above-mentioned description section of this example is explained. The total 
amount of brake Froude by whom ECU 10 was breathed out in this example with a front oil pump 1 10 or 
the rear pump 112 after BA control was started After (the inhalation oil quantity QA being called 
hereafter) and BA control are started, brake Froude's total amount (the master back oil quantity QB is 
called hereafter) collected from the foil cylinders 82-88 during activation of ABS control to the master 
cylinder 18 is serially calculated about order each system. The inhalation oil quantity Q is the 
accumulation time amount length (namely, accumulation time amount length by which the reservoir cut 
valve SRCF30 or SRCR32 was made the ON (valve opening) condition, and the pump was made the 
ON state) Tl which the pump is giving brake Froude's discharging. The amount Kl of discharge flow 
per unit time amount of a pump It is equal. Therefore, inhalation oil quantity QA It calculates by the 
degree type (1). 
[0051]QA=K1 *T1 - (1) 

Master back oil quantity QB It calculates based on the accumulation time amount length (the ABS 
reduced pressure time amount T2 is called hereafter) by which reduced pressure mode of ABS control is 
realized in the wheel of either right and left of order each system, and ABS control is performed about 
the wheel of another side of a same system. That is, if ABS control is performed, for example about the 
left forward right rings floor line and FR, the maintenance solenoids SFRH66 and SFLH68 by the side 
of a front wheel will be made into a clausilium condition except for the slight time amount to which 
boost mode is carried out. When reduced pressure mode is performed about the right front wheel FR 
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under this situation, brake Froude who flowed out of the foil cylinder 82 of the right front wheel FR into 
the front reservoir 102 is pumped up by the front oil pump 1 10. In this case, since both the maintenance 
solenoids SFRH66 and SFLH68 are made into a clausilium condition and both the master cut solenoids 
SMFR42 and SMFL44 are made into the clausilium condition, when a front oil pump 110 pumps up 
brake Froude, the fluid pressure in the fluid pressure path 48 and 50 goes up. And if this fluid pressure 
exceeds the injection- valve opening pressure of relief valves 54 and 56, brake Froude whom the front oil 
pump 1 10 pumped up will be collected to a master cylinder 18. Thus, when ABS control is performed 
with right-and-left both wheels of a same system, all brake Froude that flowed out of each foil cylinders 
82-88 with the reduced pressure mode of right-and-left each ring can consider that it is collected to a 
master cylinder 18. 

[0052] Flow Q [ per unit time amount of brake Froude who flows out of each foil cylinders 82-88 in 
reduced pressure mode ] W It is in agreement with the product of the reduced pressure inclination 
(reduced pressure inclination deltaP is called hereafter) of foil cylinder pressure PW/C in reduced 
pressure mode, and the inclination (consumption oil quantity inclination deltaQ is called hereafter) of 
the consumption oil quantity to fluid pressure change of each foil cylinders 82-88. Both reduced 
pressure inclination deltaP and consumption oil quantity inclination deltaQ are values which become 
settled with the property of the foil cylinders 82-88, and are each foil cylinder pressure PW/C at the 
event strictly. It changes according to a value. However, foil cylinder pressure PW/C in order to simplify 
data processing, in case reduced pressure mode is performed in this example It considers that a value is 
almost fixed and it is supposed that the constant value experimentally calculated as a value of reduced 
pressure inclination deltaP and consumption oil quantity inclination deltaQ will be used. 
[0053] Like the above, the found ABS reduced pressure time amount T2, reduced pressure inclination 
deltaP, and consumption oil quantity inclination deltaQ are used, and it is the master back oil quantity 
QB. It is expressed with (2) types. ECU10 is based on (2) types and is the master back oil quantity QB. 
It calculates. 
QB =dP-dQ-T2 - (2) 

Inhalation oil quantity QA Master back oil quantity QB While having exceeded, brake Froude's total 
amount supplied to the foil cylinders 82-88 is continuing increase. In this case, foil cylinder pressure 
PW/C of each wheel Foil cylinder pressure PW/C according [****/ brake Froude whom the front oil 
pump 1 10 or the rear pump 112 breathed out / namely ] to BA control It can be judged that the boost is 
performed effectively. On the other hand, it is the inhalation oil quantity QA. Master back oil quantity 
QB When less, it means that a lot of brake Froude than brake Froude supplied to each foil cylinders 82- 
88 with the front oil pump 1 10 or the rear pump 1 12 had been collected from the foil cylinders 82-88 by 
the master cylinder 18. Therefore, it is foil cylinder pressure PW/C of each wheel in this case. Foil 
cylinder pressure PW/C according [****/ brake Froude whom the front oil pump 1 10 or the rear pump 
112 breathed out / namely ] to BA control It can be judged that the boost is not performed effectively. 
[0054] Then, it sets to this example and ECU10 is the inhalation oil quantity QA for example, about a 
front- wheel side during activation of BA control. Master back oil quantity QB If less, it will judge that 
the control effectiveness by BA control is small, and the master cut solenoids SMFR42 and SMFL44 by 
the side of a front wheel will be made into an OFF (valve opening) condition. If SMFR42 and SMFL44 
are made into a valve-opening condition, the volume within the brake system which is open for free 
passage to the discharge side of a front oil pump 1 10 will increase because the fluid pressure paths 48 
and 50 and a master cylinder 18 will be in switch-on. For this reason, when SMFR42 and SMFL44 are 
opened, the fluid pressure of the fluid pressure paths 48 and 50 is master-cylinder-pressure PM/C. It 
turns and falls. It is the inhalation oil quantity QA similarly about a rear wheel side. Master back oil 
quantity QB When less, the fluid pressure of the fluid pressure path 52 is master-cylinder-pressure 
PM/C by the master cut solenoid SMR46 being made into an OFF (valve opening) condition. It turns 
and falls. Therefore, the above-mentioned inconvenience, such as controllability lowering of the ABS 
control which originates in the fluid pressure paths 52, 54, and 56 serving as high voltage, and is 
produced, is prevented henceforth. 

[0055] Thus, when it is judged according to this example that the control effectiveness by BA control is 
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small, inconvenience, such as lowering of the controllability of ABS control in the range which does not 
affect the controllability of BA control, can be prevented by making the master cut solenoids SMFR42 
and SMFL44 or SMR46 into a valve-opening condition. In addition, inhalation oil quantity QA Master 
back oil quantity QB A situation than which are less is foil cylinder pressure PW/C by BA control. Foil 
cylinder pressure PW/C when ABS control is started before the boost was fully performed It generates, 
when superfluous slip ratio arises for a wheel before fully ****ing. Therefore, inhalation oil quantity 
QA Master back oil quantity QB When less, it can be judged that the car is running the road surface with 
low coefficient of friction (low mu road). It is foil cylinder pressure PW/C during transit of a low mu 
road, without making a wheel produce superfluous slip ratio. Since it is difficult, ****ing is in the 
condition difficult to get about the effective control effectiveness by BA control. Therefore, the 
inhalation oil quantity QA is the master back oil quantity QB. Decision whether to be less or not also 
turns into judging whether the road surface under transit is a low mu road. 

[0056] The above-mentioned function which the brake operating unit of this example has is realized 
when ECU 10 performs a predetermined routine. Hereafter, with reference to drawin g 3 , the content of 
the concrete processing which ECU 10 performs in this example is explained. Drawing 3 is the flow 
chart of an example of the routine which ECU10 performs in this example. The routine shown in 
drawing 3 is independently performed about order each system. In addition, in the following 
explanation, a "master cut solenoid" shall mean SMFR42 and SMFL44 about the routine performed 
about a front-wheel side, and shall mean SMR46 about the routine performed about a rear wheel side, 
respectively. 

[0057] Starting of the routine shown in drawing 3 performs processing of step 200 first. It is 
distinguished at step 200 whether it is [ BA ] under control. Consequently, if it is not [ BA / be / it ] 
under control, this routine will be ended, without performing processing in any way henceforth. On the 
other hand, if it is [ BA ] under control in step 200, processing of step 202 will be performed next. The 
above-mentioned (1) formula is followed at step 202, and it is the inhalation oil quantity QA. It 
calculates. 

[0058] step 204 following step 202 - right and left - it is distinguished [ of ABS control ] about which 
wheel whether it is under activation. Consequently, if ABS control is not performing [ be / it ], it will be 
judged that inconvenience is not produced at all even if it performs usually through BA control. In this 
case, processing which maintains the condition of having made the front oil pump 1 10 into the ON state, 
having made the master cut solenoids SMFR42 and SMFL44 into the ON (clausilium) condition, and 
having made the reservoir cut solenoid SRCF30 into the ON (clausilium) condition is performed about 
the processing for maintaining BA condition shown in drawing 2 in step 206 below, i.e., for example, 
front- wheel paraphyletic. Termination of processing of step 206 ends this routine, on the other hand ~ 
step 204 - setting - right and left - when ABS control is performing about which wheel, processing of 
step 208 is performed next. 

[0059] The above-mentioned (2) formula is followed at step 208, and it is the master back oil quantity 
QB. It calculates. After processing of step 208 is completed, it progresses to step 210. It is distinguished 
at step 210 whether the master cut solenoid is opened. Consequently, if the master cut solenoid is not 
opened, processing of step 212 is performed next. 

[0060] At step 212, it is the inhalation oil quantity QA. Master back oil quantity QB It is distinguished 
whether it is less. Consequently, inhalation oil quantity QA Master back oil quantity QB If less, it will 
be judged like the above that the control effectiveness by BA control is small, in this case, priority 
should be given to preventing controllability lowering of ABS control rather than continuing BA control 

** it is judged and then processing for making a master cut solenoid into an OFF (valve opening) 
condition is performed in step 214. Termination of processing of step 214 ends this routine. On the other 
hand, it sets to step 212 and is the inhalation oil quantity QA. Master back oil quantity QB This routine 
is ended after processing which maintains B A condition in the above-mentioned step 206 is performed, 
when not less. 

[0061] When a master cut solenoid is in a valve-opening condition in the above-mentioned step 210, it is 
already the inhalation oil quantity QA in the processing cycle before last time. Master back oil quantity 
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QB It means that it is less and processing which opens a master cut solenoid in step 214 of the 
processing cycle was performed. Like ****, it is the inhalation oil quantity QA. Master back oil quantity 
QB When less, it is thought that a car is running a low mu road. In this case, it is foil cylinder pressure 
PW/C by resuming BA control, if the road surface under transit changes to a road surface with high 
coefficient of friction (high mu way). It can be judged that it is possible to aim at a boost. 
[0062] Then, when a master cut solenoid is in a valve-opening condition in step 210, in step 216, it is 
distinguished next whether the road surface under transit changed to the high mu way. Having changed 
to the high mu way can be distinguished with the deceleration of a car having increased from the event 
of a master cut solenoid being opened exceeding the predetermined value. Or when activation of ABS 
control is ended, it can also distinguish having changed to the high mu way. Consequently, this routine 
is ended after processing for resuming in the above-mentioned step 206, the processing, i.e., BA control, 
for realizing BA condition, will be performed, if having changed to the high mu way was distinguished. 
On the other hand, when it was not changing to a high mu way in step 216 and is distinguished, this 
routine is ended, without performing processing in any way. 

[0063] Like ****, it is the inhalation oil quantity QA at this example. Master back oil quantity QB 
When less, it judges that the effective control effectiveness by BA control is not acquired, and a master 
cut solenoid is made into a valve-opening condition. Therefore, according to this example, 
inconvenience, such as controllability lowering of ABS control in the range which does not affect the 
controllability of BA control, endurance lowering of maintenance solenoid S**H, and buildup of a 
sound of operation, can be prevented. 

[0064] In addition, in the above-mentioned example, when the road surface under transit changes to a 
high mu way after the master cut solenoid was opened during activation of BA control, BA control shall 
be resumed again. However, after omitting these processings and opening a master cut solenoid, unless 
the conditions which should newly start BA control are satisfied henceforth, it is good also as 
maintaining a master cut solenoid in the valve-opening condition. 

[0065] Next, the 2nd of this invention An example is explained. Like ****, it is the inhalation oil 
quantity QA. It is foil cylinder pressure PW/C, so that it is brake Froude's total amount supplied to the 
foil cylinders 82 and 84 or the foil cylinders 86 and 88 in BA control and the value is large. It can be 
said that it ****s greatly. Therefore, inhalation oil quantity QA When ABS control is started before 
reaching the specified quantity, it is foil cylinder pressure PW/C. Before fully ****ing, it means that big 
slip ratio had arisen for the wheel, and it can be considered that a car is running a low mu road. Then, it 
is the inhalation oil quantity QA during activation of BA control in this example. When ABS control is 
started before reaching the specified quantity, it judges that the control effectiveness by BA control is 
small, and a master cut solenoid is made to open. 

[0066] In the system shown in drawing 1 , the brake operating unit of this example is realized, when 
ECU 10 performs the routine shown in drawing 4 . Drawing 4 is the flow chart of an example of the 
routine which ECU 10 performs in this example. The routine shown in drawing 4 is independently 
performed about order each system like the routine shown in drawing 3 . In addition, in the routine 
shown in drawing 4 , the same sign is given to the step which performs the same processing as the 
routine shown in drawing 3 , and the explanation is omitted. 

[0067] By the routine shown in drawing 4 , it sets to step 202, and is inhalation flow Q A. An operation 
performs processing of step 250 next. At step 250, it is distinguished whether it is the timing by which 
ABS control was started (that is, was ABS control started between these processing cycles from the last 
processing cycle or not?). Consequently, if it is not the timing by which ABS control was started, it will 
progress to step 252. On the other hand, if it is the timing by which ABS control was started in step 250, 
it will progress to step 254. 

[0068] At step 254, it is the inhalation oil quantity QA. Predetermined value Q0 It is distinguished 
whether it is less. Consequently, QA <Q0 If materialized, before the boost by BA control is fully 
performed, it will be judged that ABS control was started. In this case, it is judged that the effective 
control effectiveness by BA control is not expectable, and then BA prohibition flag F is set in step 256. 
On the other hand, it sets to step 254 and is QA <Q0. If abortive, B A prohibition flag F will be reset in 
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step 256. After processing of step 254 or step 256 is completed, it progresses to step 252. 
[0069] It is distinguished at step 252 whether BA prohibition flag F is set. Consequently, if BA 
prohibition flag F is set, a master cut solenoid will be opened in step 214. On the other hand, if it 
becomes, processing in which BA condition is maintained in step 206 next not to set BA prohibition flag 
F, in step' 252 will be performed. Termination of step 214 or processing of 206 ends this routine. 
[0070] In addition, in the 2nd example of the above, it sets after initiation of BA control, and to step 
254, and is the inhalation oil quantity QA. Predetermined value Q0 Although a master cut solenoid shall 
be opened when it is distinguished that ABS control was started before reaching After initiation of not 
only this but BA control, before predetermined time passed, when ABS control is started, it is good also 
as opening a master cut solenoid. That is, it is foil cylinder pressure PW/C according to B A control 
when ABS control is started after initiation of BA control in the inside of a short time. Smce it means 
that superfluous slip ratio had arisen for the wheel before a boost is fully performed, it can be judged 
that a car is running a low mu road. Therefore, in this case, the control effectiveness by BA control is 
small, and it can be judged to it that it is desirable to open a master cut solenoid from a viewpoint which 
prevents lowering of the controllability of ABS control. 

[0071] Moreover, at the 2nd example of the above, it is the inhalation oil quantity QA. When ABS 
control is started before reaching the predetermined value, although it judges that the control 
" "effectiveness by BA control is small It sets to a system equipped with a foil cylinder pressure (PW/C) 
sensor, and is foil cylinder pressure PW/C. When ABS control is started before reaching the 
predetermined value, it is good also as judging that the control effectiveness by BA control is small. 
[0072] Next, the 3rd example of this invention is explained. In this example, when ABS control is 
started during activation of BA control, if the accumulation time amount length by which reduced 
pressure mode is performed in ABS control exceeds a predetermined value, a master cut solenoid will be 
opened. That is, reduced pressure mode can judge frequently that an activation ******** case is running 
in the low mu road where a slip of a wheel tends to go up during ABS control. In this case, it judges that 
the control effectiveness by B A control is small, and a master cut solenoid is made to open to it m this 

example. „ , 

[0073] The brake operating unit of this example is realized when ECU10 performs the routine shown in 
drawing 5 in the system shown in drawing 1 . Drawing 5 is the flow chart of an example of the routine 
which ECU 10 performs in this example. The routine shown in drawing 5 is drawing 3. It performs 
independently about order each system like the shown routine. In addition, the same sign is given to the 
step which performs the same processing as the routine shown in drawing 3 in drawing 5 , and the 
explanation is omitted. 

[0074] By the routine shown in drawing 5 , when distinguished [ that it is / ABS / under control m step 
204 and ], processing of step 300 is performed next. At step 300, the accumulation time amount length 
(the'reduced pressure time amount TR is called hereafter) by which reduced pressure mode is performed 
in ABS control calculates. Reduced pressure time amount TR It asks as the sum of the accumulation 
time amount length by which reduced pressure mode is performed about each left right wheel. For 
example, in a front-wheel system, the accumulation time amount length by which reduced pressure 
mode is performed about the left forward right rings floor line and FR is carried out, and they are **** 
TA and TB. It is TR =TA+TB if it carries out. It asks by carrying out. After processing of step 300 is 
completed, it progresses to step 302. 

[0075] At step 302, it is the reduced pressure time amount TR. Predetermined value TO It is 
distinguished whether it has exceeded or not. Consequently, TR >T0 If materialized, it will be judged 
like the above that the effective control effectiveness by BA control is not expectable. This routine is 
ended after a master cut solenoid is opened in step 214 in this case next. On the other hand, it sets to step 
302 and is TR >T0. This routine is ended after processing for maintaining BA condition in step 206 will 
be performed, if abortive. 

[0076] According to this example, like ****, it is the reduced pressure time amount TR. When havmg 
exceeded the predetermined value, inconvenience, such as controllability lowering of ABS control in the 
range which does not affect the controllability of BA control, can be prevented by opening a master cut 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/6/2007 



JP,2000-016259,A [DETAILED DESCRIPTION] 



Page 13 of 15 



solenoid. Next, the 4th example of this invention is explained. In this example, it judges whether based 
on the comparison with the criteria acceleration GO (namely, car deceleration at the time of assuming 
that foil cylinder pressure PW/C proportional to master-cylinder-pressure PM/C occurs, and the slip has 
not arisen for a wheel), the effective control effectiveness according [ the deceleration G generated on 
the car ] to BA control is acquired. 

[0077] BA control is control performed in order to acquire bigger deceleration than the deceleration 
acquired by an operator's brakes operation, when urgent brakes operation is performed. Therefore, 
criteria acceleration GO which the deceleration G generated on a car described above during activation 
of BA control It receives, and when it runs short, it can be judged that the control effectiveness by BA 
control is small, so, in this example, in this case, priority should be given to raising the controllability of 
ABS control rather than continuing BA control - ** it judges and it is supposed that a master cut 
solenoid is opened. 

[0078] The brake operating unit of this example is realized when ECU10 performs the routine shown in 
drawing 6 in the system shown in above-mentioned drawing 1 . Drawing 6 is the flow chart of an 
example of the routine which ECU 10 performs in this example. The routine shown in drawing 6 is 
independently performed about order each break system. In addition, in drawing 6 , the sign same about 
the step which performs the same processing as the routine shown in drawing 3 is attached, and the 
explanation is omitted. 

[0079] By the routine shown in drawing 6 , if distinguished [ that it is / ABS / under control in step 204, 
and ], processing of step 350 will be performed next. At step 350, it is the target deceleration GO. It 
calculates. Like the above, it is the target deceleration GO. Master-cylinder-pressure PM/C Proportional 
foil cylinder pressure PW/C It is ttie deceleration G which generates, and is generated on a car when it is 
assumed that the slip has not arisen for a wheel, and is master-cylinder-pressure PM/C. It is proportional 
mostly. So, at step 350, it is KG about the proportionality constant. It carries out and they are GO =KG 
and PM/C. Target deceleration GO It calculates. After processing of step 350 is completed, it progresses 
to step 352. 

[0080] The deceleration G produced on the car at step 352 is the target deceleration GO. It is 
distinguished as compared with the value which applied the predetermined value alpha whether it is 
small. In addition, Deceleration G is detected based on the output signal of the decelerating sensor 
carried in the car. Moreover, the predetermined value alpha is a value equivalent to the amount of lifting 
of the deceleration alpha expected by activation of BA control for example. Therefore, in step 352, if 
G<G0+alpha was materialized, after it will be judged that the effective control effectiveness by BA 
control is not acquired and then a master cut solenoid will be opened in step 214, this routine is ended. 
On the other hand, if G<G0+alpha is abortive in step 352, this routine will be ended after processing 
which continues B A condition in step 206 is performed. 

[0081] In addition, at the 4th example of the above, Deceleration G is the target deceleration GO. 
Although it shall judge that the control effectiveness by BA control is small when not fulfilling a value 
only with the big predetermined value alpha Not only this but the deceleration G is the target 
deceleration GO. It is good also as judging that the control effectiveness by BA control is small, when 
not fulfilling a value only with a small predetermined value, and opening a master cut solenoid. 
[0082] Moreover, in the 4th example of the above, when G<G0+alpha is materialized, a master cut 
solenoid shall be opened, but in order to prevent a misjudgment exception, when the condition that 
G<G0+alpha was materialized carries out predetermined period continuation, it is good also as opening 
a master cut solenoid. In the above 1st - the 4th example, to in addition, the isolation valve which 
SMFR42, SMFR44, and SMR46 indicated to the claim To the high voltage developmental mechanics 
indicated to the claim, a front oil pump 1 10 and the rear pump 1 12 Brake assistant control (BA control) 
to the braking auxiliary control indicated to the claim To the braking effective dose which the 
deceleration G of a car indicated to the claim, it is the target deceleration GO. To target ********** 
indicated to the claim The control effectiveness decision means indicated to the claim by performing 
processing of steps 202,208 and 212 of a routine which carry out considerable, respectively and, which 
ECU10 shows to drawing 3 - drawing 6 , step 254,256,252, step 300,302, or step 350,352 When ECU10 
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performs processing of step 214, the isolation valve flow means indicated to the claim is realized, 
respectively. 

[0083] By the way, the system of the above 1st - the 4th example has the VSC function like ****. 
Generally, it sets to VSC control and is foil cylinder pressure PW/C. To **** to high voltage as 
compared' with the case of BA control is demanded. Moreover, VSC control is the situation, i.e., master- 
cylinder-pressure PM/C, that brakes operation is not performed. It performs in the situation by which 
pressure up is not carried out in many cases. For these reasons, it is necessary to set up more highly than 
the case of the system which is not equipped with a VSC function the injection-valve opening pressure 
of the relief valves 54, 56, and 58 with which the master cut solenoids SMFR42, SMFL44, and SMR46 
are equipped! If the injection-valve opening pressure of a relief valve 54.56.58 is set up highly, it will 
respond to it and the fluid pressure of the fluid pressure circuits 48, 50, and 52 at the time of BA control 
will turn into high voltage. For this reason, inconvenience, such as lowering of the controllability 
accompanying performing ABS control, where the master cut solenoids SMFR42, SMFL44, and 
SMR46 are closed, becomes large. In this semantics, it can be said that this invention is what does so the 
effectiveness which was excellent especially in the system which has the control which raises foil 
cylinder pressure also at the time of un-braking like a VSC function like this example. 
[0084] Moreover, in the above 1st - the 4th example, when this invention supplies brake Froude to a foil 
cylinder from the exterior (namely, reservoir tank 24) of the path in which it results [ from a master 
cylinder ] to a foil cylinder explained the case where it was applied to the system (outline type brake 
operating unit) which realizes BA control. However, this invention is applicable effective not only in an 
outline type brake operating unit but the system (in-line type brake operating unit) which supplies brake 
Froude to a foil cylinder from the inside of the path reached [ from a master cylinder ] to a foil cylinder. 
[0085] Drawing 7 is structure-of-a-system drawing which is an example of an in-line type brake 
operating unit. Only the system configuration corresponding to the system by the side of a front wheel is 
shown in drawing 7 . In addition, the sign same about the component which has the same function as the 
system shown in drawing 1 in drawing 7 is attached, and the explanation is omitted. The system shown 
in drawing 7 is equipped with the main fluid pressure path 400 which is open for free passage to a 
master cylinder 18. In the main fluid pressure path 400, it is master-cylinder-pressure PM/C. The fluid 
pressure sensor 401 to detect is arranged. In the main fluid pressure path 400, the electromagnetic- 
control valve 402 is open for free passage. To the electromagnetic-control valve 402, the fluid pressure 
path 404 and the inhalation path 406 are open for free passage. It is a solenoid valve of the method of 2 
location which intercept fluid pressure path 404 3 while it makes it flow through the main fluid pressure 
path 400 and the inhalation path 406, when the inhalation path 406 is intercepted and it is made into an 
ON state, while the electromagnetic-control valve 402 makes it flow through the main fluid pressure 
path 400 and the fluid pressure path 404, when made into an OFF state. The electromagnetic-control 
valve 402 is equivalent to the master cut solenoid in the system shown in drawing 1 . 
[0086] Between the main fluid pressure path 400 and the fluid pressure path 404, the relief valve 410 
which the electromagnetic-control valve 402, check valve [ which permits the flow of Froude from the 
main fluid pressure path 400 to the fluid pressure path 404 side at juxtaposition ] 408, and fluid pressure 
path 404 side opens when only a predetermined injection- valve opening pressure turns into high voltage 
as compared with the main fluid pressure path 400 side is arranged, maintenance solenoid S**H 
corresponding to each ring in the fluid pressure path 404 - 66, 68, and reduced pressure solenoid S**R - 
- 74 and 76 are open for free passage, the system shown in above-mentioned drawing 1 also in the 
system shown in drawing 7 - the same - the slip ratio of a wheel - being based - S**H 66, 68, and 
S**R - ABS control is realized by opening and closing 74 and 76 suitably. 

[0087] The system shown in drawing 7 is equipped with the auxiliary reservoir 412 again, the inhalation 
path 406 described above to the auxiliary reservoir 412, and S**R - 74 and 76 are open for free 
passage. If an inflow of brake Froude from the inhalation path 406 is permitted and the amount of brake 
Froude held exceeds a predetermined value until the amount of brake Froude held in the interior reaches 
the specified quantity, the auxiliary reservoir 412 is constituted so that brake Froude's inflow may be 
forbidden. To the auxiliary reservoir 412, the inlet side of a pump 414 is open for free passage. The 
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discharge side of a pump 414 is open for free passage to the fluid pressure path 404. 
[0088] In the system shown in drawing 7 , all solenoid valves are usually made into an OFF state at the 
time. In this case, it is foil cylinder pressure PW/C by a master cylinder 18 and the foil cylinders 82 and 
84 being in switch-on. Master-cylinder-pressure PM/C It is controlled isotonic. On the other hand, a 
pump 414 is made into an ON state while the electromagnetic-control valve 402 will be made into an 
ON state, if urgent brakes operation is performed. In this case, while the fluid pressure path 404 and the 
main fluid pressure path 400 are intercepted, the main fluid pressure path 400 is open for free passage 
with the auxiliary reservoir 412 through the inhalation path 406. For this reason, the fluid pressure of the 
fluid pressure path 404 is master-cylinder-pressure PM/C by brake Froude who flowed into the auxiliary 
reservoir 412 through the inhalation path 406 from the main fluid pressure path 400 being fed with a 
pump 414 at the fluid pressure path 404. It goes up considering the pressure which applied the injection- 
valve opening pressure of a relief valve 410 as an upper limit. And BA control is realized by this fluid 
pressure being supplied to the foil cylinders 82 and 84. the condition that the inside of the fluid pressure 
path 404 became high voltage when ABS control was performed in this condition - S**H ~ it is the 
same as that of the case of the system shown in drawing 1 that originate in 66 and 68 being opened and 
closed and inconvenience, such as controllability lowering, arises. 

[0089] Then, also in the system shown in drawing 7 , when it is judged like the case of the above- 
mentioned example that the control effectiveness by BA control is small, by making the 
electromagnetic-control valve 402 into an OFF state, and making the main fluid pressure path 400 and 
the fluid pressure path 404 into switch-on, the fluid pressure of the fluid pressure path 404 can be 
reduced, and inconvenience, such as lowering of the controllability of ABS control, can be controlled to 
the minimum. 
[0090] 

[Effect of the Invention] Like ****, according to invention according to claim 1, when the control 
effectiveness by the braking auxiliary control is small, inconvenience, such as lowering of the 
controllability of anti-lock brake control in the range which does not affect the controllability by the 
braking auxiliary control, can be prevented by opening an isolation valve. 

[0091] Moreover, according to invention according to claim 2 to 6, the control effectiveness by the 
braking auxiliary control can be judged appropriately. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 11 




[Drawing 3] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web__cgi_ejje 



12/6/2007 



JP,2000-016259,A [DRAWINGS] 




[Drawing 41 
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[Drawing 51 
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